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DETAILED ACTION 
Applicaton Status 

Claims 1-34 are pending in the application. 

Applicants election with traverse of Group I, claims 1-32, drawn to a method of providing a 
polypeptide preparation having a reduced content of undesired enzymatic side effects in Paper No. 7, 
filed 02/11/02 is acknowledged. 

The examiner requests that applicants provide a copy of all pending claims in subsequent 
communications. 


Election/Restrictions 

1. Applicants traverse the restriction requirement on the grounds that the inventions of Groups I 
and II are related and therefore, the examiner's assertion that the claims of Group I are independent and 
distinct from the claims of Group II is improper. As stated in the Office action of Paper No. 6, the 
inventions are related, however, they are related as process of making and product made, and therefore, 
are patentably distinct inventions because the composition of Group II can be made by other methods, 
e.g., heat denaturation or standard protein purification, rather than by exposure to acidic P H. Therefore, 
the inventions of Groups I and II are patentably distinct inventions. 

The requirement is still deemed proper and is therefore made FINAL. 

Claims 33 and 34 are withdrawn from further consideration pursuant to 37 CFR 1.142(b), as 
being drawn to a non-elected invention, there being no allowable generic or linking claim. 

Specification/Informalities 

2. The title of the invention is not descriptive. A new title is required that is clearly indicative of the 
invention to which the claims are directed. The following title is suggested: "Method of Preparing An 
Aspartic Protease Free of Acid-Labile Enzymatic Activities". See MPEP § 606.01. 
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3. The specification is objected to because, while descriptions for Figures 1 and 2 have been 
provided, there is no "Brief Description of the Drawings" heading. It is suggested that applicants insert 
the phrase "Brief Description of the Drawings" prior to the descriptions of Figures 1 and 2 at page 9 of 
the specification. 

Claim Rejections - 35 USC§ 112, Second Paragraph 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

4. Claims 1-32 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicant regards as the invention. 

5. The term "reduced" in claim 1 (claims 2-32 dependent therefrom) is unclear absent a statement 
defining to what the level of content of undesired enzymatic side activities is being compared. The term 
"reduced" is a relative term and the claim should define and clearly state as to what the level of content 
of undesired enzymatic side activities is being compared (i.e., reduced in comparison to what level 
undesired enzymatic side activities?). 

6. Claim 1 (claims 4-32 dependent therefrom) is confusing in that it is unclear as to whether the 
desired polypeptide remains stable, i.e., maintains biological activity, or is denatured by the medium. It 
appears from the specification (for example, page 4, lines 26-29) and claims 2 and 3 that the desired 
polypeptide maintains biological activity upon treatment of the medium at P H 2.0. It is suggested that 
applicants clarify the meaning of the claim. 

7. Claims 2 and 3 are indefinite in the recitation of "activity of the at least one desired polypetide" 
as it is unclear as to the recited polypeptide "activity". Claim 1 does not require that the desired 
polypeptide have ^/activity. The specification discloses the meaning of the term "biologically active" as 
"any detectable activity that can be detected" and provide examples such as antimicrobial activity, 
enzyme activity, etc. (page 5 of the instant specification). However, the scope of things encompassed by 
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this "definition" is vague and it is unclear from the definition of this term what functions of the desired 
polypeptide applicants intend as the meaning of "activity". It is suggested that the term "activity" be 
replaced with, for example, "enzymatic activity". 

8. Regarding claims 10, 11, 24, 27 (claims 28 and 30-32 dependent therefrom), 29 (claim 30 
dependent therefrom), the phrase "including" renders the claims indefinite because it is unclear whether 
the limitation(s) following the phrase are part of the claimed invention. See MPEP § 2173.05(d). 

9. Claims 20, 21 (claims 22-26 dependent therefrom), 27 (claims 28 and 30 dependent therefrom), 
29 (claim 30 dependent therefrom), 31, and 32 are indefinite in the recitation of "derived". It is unclear 
from the specification and the claims as to the derivatives of a medium or an aspartic protease to which 
applicants refer. It is suggested that applicants clarify the meaning of the term by, for example, deleting 
the term "derived". 


Claim Rejections - 35 USC§ 112, First Paragraph 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

?fnS fi S^r a r^ ntain a H Wntt( !2 ? eSCripti0n 0f ^ invention < and of mann * r process of making and using 
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^cSSSE? t0 makG ^ ^ «»* ^ Sha " ** forth 016 best ™ de contempSy Ve ■ ££3 


) 


10. Claim 32 is rejected under 35 U.S.C. 112, first paragraph, as containing subject matter which was 
not described in the specification in such a way as to reasonably convey to one skilled in the relevant art 
that the inventory, at the time the application was filed, had possession of the claimed invention. 

Claim 32 is directed to a method of producing an aspartic protease wherein the aspartic protease 
is derived from a naturally produced aspartic protease by addition, deletion, or substitution of one or 
more amino acids. The specification teaches only * two representative species of such aspartic proteases, 
i.e., an amylase or glucoamylase-prochymosin fusion protein. Moreover, the specification fails to describe 
any other representative species by any identifying characteristics or properties other than the 
functionality of being an aspartic protease * derived from a naturally produced aspartic protease by 
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addition, deletion, or substitution of one or more amino acids. Given this lack of description of 
representative species encompassed by the genus of the claim, the specification fails to sufficiently 
describe the daimed invention in such full, clear, concise, and exact terms that a skilled artisan would 
recognize that applicants were in possession of the claimed invention. 

11. Claims 1-32 are rejected under 35 U.S.C. 112, first paragraph, because the specification, while 
being enabling for a method of preparing chymosin with reduced undesired g.ucoamylase, peptidase, 
amylase, cellulase, phosphatase, and protease activities by treating a non-acidophilic cell medium 
comprising said enzymes at a pH of 1.6 to 1.8 for a time sufficient to reduce g.ucoamylase, peptidase, 
am y .ase, cel.u.ase, phosphatase, and protease enzyme activities as compared to untreated g.ucoamylase, 
peptidase, amy.ase, ceHulase, phosphatase, and protease enzymes, does not reasonably provide 
enablement for a method of producing ^desired polypeptide having reduced content of ^enzymatic 
side activities by treating *y medium with any P H of less than 2.0 as encompassed by the claims. The 
specification does not enab.e any person skilled in the art to which it pertains, or with which it is most 
nearly connected, to make the invention commensurate in scope with these claims. 

Factors to be considered in determining whether undue experimentation is required, are 
summarized in Wands (858 F.2d 731, 8 USPQ 2nd 1400 (Fed. Cir. 1988)) as follows: (1) the 
quantity of experimentation necessary, (2) the amount of direction or guidance presented, (3) the 
presence or absence of working examples, (4) the nature of the invention, (5) the state of the prior art, 
(6) the relative skill of those in the art, (7) the predictabi.ity or unpredictability of the art, and (8) the 
breadth of the claim(s). 

Claims 1-32 are so broad as to encompass a method of producing ^desired polypeptide having 
reduced content of ^enzymatic side activities by treating ^medium with any P H of less than 2.0 as 
encompassed by the Cairns. The scop, of the claims is not commensurate with the enablement provided 
by the disclosure with regard to the extremely large number of peptides, undesired enzyme activities, 
media, and pH va.ues broadly encompassed by the claims. In this case the disclosure is limited to a 
method of preparing chymosin with reduced undesired g.ucoamy.ase, peptidase, amylase, cellulase, 
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phosphatase, and protease activities the method comprising treating a non-acidophilic cell medium 
comprising said enzymes at a pH of 1.6 to 1.8 for a time sufficient to reduce glucoamylase, peptidase, 
amylase, cellulase, phosphatase, and protease enzyme activities as compared to untreated glucoamylase, 
peptidase, amylase, cellulase, phosphatase, and protease enzymes. 

The expectation of obtaining a desired polypeptide with an ability to maintain activity while an 
undesired enzyme has reduced activity in any medium at a P H below 2.0 as encompassed by the claims 
with a reasonable expectation of success in obtaining the desired activity/utility are limited and the result 
is highly unpredictable. 

The specification does not support the broad scope of the claims which encompass a method of 
producing ^/desired polypeptide having reduced content of ^/enzymatic side activities by treating 
^medium with any pH of less than 2.0 as encompassed by the claims because the specification does 
not establish: (A) a rational and predictable scheme for treating any desired polypeptide including 
enzymes, antibodies, antigens, and pharmaceutical^ active polypeptides at a pH of less than 2 without 
affecting desired polypeptide activity, as not all polypeptides as encompassed by the claims are able to 
maintain activity at a pH of less than 2; (B) methods of treating an undesired polypeptide in any medium 
at a P H of less than 2 with an expectation of reducing a/,/ undesired polypeptide enzyme activity, as 
some polypeptides, particularly those isolated from acidophilic bacteria, will not have reduced enzyme 
activities in an acidic pH; and (C) the specification provides insufficient guidance as to which of the 
essentially infinite possible choices is likely to be successful. 

Thus, applicants have not provided sufficient guidance to enable one of ordinary skill in the art to 
make and use the claimed invention in a manner reasonably correlated with the scope of the claims 
broadly including a method of producing ^desired polypeptide having reduced content of any 
enzymatic side activities by treating *„y medium with anypH of less than 2.0 as encompassed by the 
claims. The scope of the claims must bear a reasonable correlation with the scope of enablement {In re 
Fisher, 166 USPQ 19 24 (CCPA 1970)). Without sufficient guidance, determination of having the desired 
biological characteristics is unpredictable and the experimentation left to those skilled in the art is 
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unnecessarily, and improperly, extensive and undue. See In re Wands 858 F.2d 731, 8 USPQ2nd 
(Fed. Cir, 1988). 


Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

abjea matter as a *ole would havi KSKSf * Patented aM trie pnor art are sudi that the 

12. Claims 1-9, 12-22, 25-28, and 31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Laustsen (US Patent 6,080,564) in view of Larsen (WO 95/29999) and Heinsohn (US Patent 5,215,908). 
Claim 1 is drawn to a method of preparing a desired polypeptide with reduced undesired enzymatic 
activities by treating a medium at a pH of less than 2.0 for a time sufficient to reduce undesired enzyme 
activity. Claims 2 and 3 limit the remaining activity of the desired polypeptide after treatment at a pH of 
less than 2.0. Claims 4, 5, 24, and 26 limit the activity of the undesired enzyme activity. Claims 6, 9-12, 
and 20-22 limit the source of the medium. Claims 7 and 27 further limit the type of desired polypeptide. 
Claims 19, 23, 27, and 28 further limit the enzymatic activity of the desired polypeptide. Claim 8 further 
limits the undesired enzyme activity. Claims 13-17 further limit the pH of the medium for removing 
undesired enzyme activity. Claim 18 further limits the time sufficient to reduce undesired enzyme activity. 
Claims 29-32 further limit the source of the desired polypeptide. 

Laustsen teaches a method of obtaining a desirable enzyme with inactivated undesired enzyme 
activities by treatment with low pH (column 1, top). Laustsen teaches that undesirable enzymes may be 
any enzyme, but are particular^ lipases, amy.ases, celWases, oxidoreductases, xylanases, isomerases, 
peptidases, and proteases and may be obtained from plant, animal, or microbia. sources (column 2, 
bottom). Laustsen teaches that desirable enzymes may be any enzyme, but are particularly lipases,' 
amylases, cellulases, oxidoreductases, xylanases, isomerases, peptidases, and proteases and may be 
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obtained from plant, animal, or microbial sources (column 3, top). Laustsen teaches a method of 
determining optimal conditions ( P H, time, and temperature) for obtaining a desired polypeptide with 
inactivated undesired enzymatic activities by determining the P H optimum of the desired polypeptide 
(column 4, top). Laustsen teaches it is advantageous to hold the pH as acidic as possible for a desired 
poiypeptide with an acidic pH optimum (column 4, top). Laustsen teaches that the P H can be adjusted 
using an inorganic or organic acid (column 4, bottom). Laustsen teaches the time required to inactivate 
the undesired enzymes can typically range from 20 seconds to up to 2 weeks (column 4, middle). 
Laustsen teaches the undesired enzyme should be inactivated to a level of at least 1-15 % of the original 
undesired enzyme activity (column 4, bottom). Laustsen teaches the desired po lyP eptide should maintain 
at least 50 % of the original desired polypeptide activity (column 4, bottom). Laustsen provides examples 
of the disdosed method by treating an AspergiHus medium with ,ow pH, thereby significant* reducing 
protease activity at a P H of 3.5 (Examples 1, 2, 7, and 8), amylase activity at a pH of 3.5 (Example 4), 
and ce.lu.ase activity at a P H of 2.0 (Example 6) whi.e maintaining desired .ipase, ceHu.ase, or catalase 
activity. Laustsen does not teach chymosin as a desired po.ype P tide or using a pH of .ess than 2.0 to 
reduce undesired enzyme activities. 

Larsen teaches that most commercial available milk dotting enzymes, containing primanly 
chymosin, are obtained by extraction from an anima. stomach, e.g., cattle or pig (pa ge g, top) by a 
method involving extraction of the tissue, agitation in a volume of water, removal of particu.ate matter 
(page 10, middle). Larsen teaches that following the extraction process the pH of the extract is adjusted 
to as low as 0.5 using inorganic or organic acids in order to convert the inactive chymosin to an active 
form (page 10, bottom). 

Heinsohn teaches that chymosin is industrially produced by fermentation of filamentous fungi 
that have been generally modified to express and secrete chymosin (column 1). Heinsohn teaches 
chromatographic separate of recombinant chymosin from an aqueous mixture of enzymes produced by 
fermentation of Aspergillus (coiumn 1). The method of Heinsohn involves initially adjusting the P H of the 
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growth medium to about 2.0 to stop fermentation and cell growth followed by filtering and column 
chromatography (column 2, bottom). 

Therefore, it would have been obvjous tQ Qne Qf ^ ^ ^ ^ ^ ^ ^ ^ ^ 

invention to practice the method of Laustsen using an Aspergil.us host ce.l expressing inactive chymosin 
and adjusting the pH of the resulting medium comprising inactive chymosin to 0.5. One would have been 
motivated to practice the method of Laustsen using an Aspergillus host cel. expressing inactive chymosin 
and adjusting the pH of the medium to 0.5 in order to remove contaminating protease, amylase, and 
cellulase enzyme activities while holding the pH as acidic as possible for a desired polypeptide as taught 
by Laustsen, to convert the inactive chymosin to active chymosin as taught by Larsen, and to stop cell 
growth and fermentation as taught by Heinsohn, all in a single step. One would have a reasonab.e 
expectation of success for practicing the method of Laustsen using an Aspergillus host eel, expressing 
inactive chymosin and adjusting the pH of the resulting medium comprising inactive chymosin to 0.5 
because of the results of Laustsen, Larsen, and Heinsohn. Therefore, claims 1-9, 12-22, 25-28, and 31, 
drawn to a method of preparing a desired polypeptide with reduced undesired enzymatic activities by ' 
treating a medium at a pH of less than 2.0 for a time sufficient to reduce undesired enzyme activity 
would have been obvious to one of ordinary skill in the art. 

13- Claims 10, 11, 23, 24, 29, 30, and 32 are rejected under 35 U.S.C 103(a) as being unpatentable 
over Laustsen in view of Larsen and Heinsohn as apphed to claims 1-9, 12-22, 25-28, and 31 above and 
further in view of Ward (Biotechno. 8:435-440, May 1990). Claims 10 and 11 limit the source of the 
medium. Cairns 23 and 24 .imit the desired polypeptide to an aspartic protease expressed as a fusion 
protein having at least one undesired enzyme activity (daim 23) or g.ucoamy.ase activity (claim 24). 
Claims 29 and 30 limit the species of origin of the desired polypeptide. Claim 32 limits the desired 
peptide to an aspartic protease with addition, deletion, or substitution of one or more amino acids. 

Laustsen, Larsen, and Heinsohn disclose the teachings as described above. Neither Laustsen, 
Larsen, nor Heinsohn teaches or suggests a fusion protein comprising an aspartic protease and having an 
undesired enzyme activity or g.ucoamylase activity. Also, Laustsen, Larsen, and Heinsohn do not teach 
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expression of chymosin using the host cells of claims 10 and 11 or expressing a chymosin from the 
species of claims 29 and 30. 

Ward teaches Escherichia coli, Saccharomyces cerevisiae, and Yarrowia lipolytica have been used 
successfully as hosts for expression of prochymosin cDNA (page 435, middle). Ward teaches that 
expression of prochymosin as a fusion in these host cells yielded increased intracellular or extracellular 
expression (page 435, right). Ward teaches a vector encoding a glucoamylase-bovine prochymosin B 
fusion protein (page 435, abstract). Ward teaches that following expression and secretion of the fusion 
protein using Aspergillus awamori as a host, treatment at pH 2.0 released the glucoamylase from the 
chymosin (page 435, middle). Ward teaches a significant increase in Aspergillus secretion of chymosin 
when fused to glucoamylase (page 437, Table 2). 

Therefore, it would have been obvious to one of ordinal skill in the art at the time of the 
invention to practice the method of Laustsen using an E. coli, S. cerevisiae, or Y. lipolytica host cell 
expressing chymosin and adjusting the P H of the resulting medium comprising the chymosin protein to 
0.5. Also, it would have been obvious to one of ordinary skill in the art at the time of the invention to 
practice the method of Laustsen using an Aspergillus host cell expressing a glucoamylase-bovine 
prochymosin B fusion protein and adjusting the pH of the resulting medium comprising the glucoamylase- 
bovine prochymosin B fusion protein to 0.5. One would have been motivated to practice the method of 
Laustsen using an E. coli, S. cerevisiae, or Y. lipolytica host cell expressing chymosin and adjusting the 
PH of the medium to 0.5 because these hosts have been used successfully for chymosin expression as 
taught by Ward and to remove contaminating protease, amylase, and cellulase enzyme activities while 
holding the pH as acidic as possible for a desired polypeptide as taught by Laustsen, to convert the 
inactive chymosin to active chymosin as taught by Larsen, and to stop cel. growth and fermentation as 
taught by Heinsohn. One would have been motivated to practice the method of Laustsen using a host cel. 
expressing a g.ucoamy.ase-bovine prochymosin B fusion protein and adjusting the P H of the medium to 
0.5 in order to increase the yield of chymosin as taught by Ward and remove contaminating protease, 
amylase, and cellulase enzyme activities while holding the pH as acidic as possible for a desired 
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polypepUde as t^h, by Laustsen, to convert te , racttee chymos ,„ „ ^ ^ ^ ^ ^ 
Larsen, and to stop eel, growth and fermentation as ^ by „ .„ a ^ ^ ^ ^ 

nave a reasonabie expectation of success for practicing fte method of Laustsen using an E. coli, S. 
cerevisiae, or Y. iipo^ca ho st „, chynMs|n ^ ^ ^ ^ ^ ^ ^ ^ ; 

because of the results of Laustsen, Larsen, Heinsohn. and Ward. One would have a reasonable 
expect of success for pracTCng the meth* of Laustsen using an ^ K|| a 

glucoamyiase-bovine prochymc* B fusfcn protein and adjusting the pH of the resuitl^ medium 
coming the glucoamylase-bovine prochymosin B fusion protein to 0.5 because of me results of 
Laustsen, Larsen, Heinsohn, and Ward, before, cfcims 10, U, 23, 24, 29, 30, and 32, drawn to a 
mabod of preparing a desired polypeptide with reduced undesired enzymadc actWes by freabng a 
medium at a pH of *ss than 2.0 for a bme sufficient to reduce undesired enzyme acbvity would have 
been obvious to one of ordinary skill in the art. 


Conclusion 

14. All claims are rejected. 

15. No claim is in condition for allowance. 
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